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A. — Apomobphine. 
The  discovery  of  apomorphine  is  usually  ascribed  to  Mat- 
thiessen  and  Wright,  although  there  is  reason  to  suppose 
that  they  were  to  some  extent  forestalled  by  Arppe.  At  a 
meeting  of  the  Eoyal  Society  held  on  June  10th,  1869,  Mr. 
Augustus  Matthiessen  and  Mr.  C.  R.  A.  Wright  read  a  paper 
received  on  May  6th  of  the  same  year,  "On  the  Action  of 
Hydrochloric  Acid  on  Morphine,"^  and  in  this  communica 
tion  they  gave  particulars  of  the  mode  of  preparing  a  sub- 
stance, for  which  they  proposed  the  name  of  "  apomorphia." 
It  is  not  necessary  to  give  all  the  details  of  their  method,  but 
it  practically  amounted  to  this,  that  they  took  some  morphine, 
sealed  it  up  in  a  tube  with  a  large  excess  of  hydrochloric  acid, 
and  kept  it  at  a  temperature  of  from  140°  to  150°  for  two  or 
three  hours.  On  breaking  open  the  tube  it  was  found  to  con- 
tain the  hydrochlorate  of  the  new  base  apomorphine.  It  waa 
purified  by  dissolving  in  water,  adding  an  excess  of  bicarbon- 
ate of  sodium,  and  extracting  the  precipitate  with  ether  or 
chloroform.  On  shaking  up  the  solution  with  hydrochloric 
acid  the  sides  of  the  vessel  became  coated  with  crystals  of 
the  hydrochlorate.  These  were  drained  from  the  mother 
liquor,  washed  with  cold  water,  recrystallised  from  hot  water, 
and  dried  on  bibulous  paper,  or  over  sulphuric  acid.  This 
was  the  way  in  which  they  originally  obtained  their  apomor- 
phine, but  they  found  on  further  investigation  that  the  new 
base  might  also  be  prepared  by  digesting  morphine  with  ex- 
cess of  hydrochloric  acid  for  some  days  on  a  water  bath  under 
paraffin.  In  this  process  the  morphine  loses  a  molecule  of 
water,  and  becomes  converted  into  apomorphine  (morphine, 
C,7  NO3  =  H.,0 -I- C,T         NO2,  apomorphine).  They' 

found  that  apomorpliine  might  also  be  obtained  by  heating 
codeine  with  hydrochloric  acid  according  to  the  formula 
(codeine,  Cj,  H,^  (CH,j)  HNO3  +  HCI  =  CH3CI  +  H^O  -f- 
H,T  NO,,  apomorphme).  It  is  probable  that  in  this  reac- 
tion there  is  an  intermediate  product,  but  with  this  we  are 
not  for  the  moment  concerned. 

These  same  observers  showed  that  apomorphine  was  formed 
when  morphine  was  heated  with  dilute  sulphuric  acid  in 
sealed  tubes  for  some  hours  at  a  temperature  of  from  140°  to 
150°.  This  is  pretty  much  what  was  done  nearly  a  quarter  of  a 
century  previously  by  Arppe, '■'  his  product,  wliich  was  probably 
an  impure  sulphate  of  apomorphine,  being  subsequently 
named  by  Laurent  and  Gerliardt  "  sulphomorphide.  This 

1  Prncccdinqs  of  Ih-  Royal  Ftocic.ly,  vol.  xvii,  p.  4Bfi. 
*"Ubereine  merkwurdige  Vcrilnacrinig  ilus  Morpliius  duroh  Soliwefel- 
saure,  Annalen  der  Chcmie  und  I'karmacic,  vol.  xl,  1846,  p.  90. 


2 


sulphomorphide  turned  green  on  exposure  to  light  and  air, 
and  gave  the  reactions  now  ascribed  to  apomorphine. 

In  a  paper  by  Matthiessen  andBurnside,'  the  authors  called 
attention  to  the  fact  that  apomorphine  might  be  prepared  by 
heating  morphine  with  chloride  of  zinc.  This  method  of 
manufacture  seems  to  have  been  suggested  by  E.  L.  Mayer,* 
who  worked  at  the  subject  in  conjunction  with  Matthiessen. 
The  hydrochlorate  of  apomorphine  prepared  by  these  different 
methods  was  distinctly  crystalline,  and  its  crystalline'  form 
was  determined  by  Professor  W.  H.  Miller.'  When  exposed 
for  some  time  to  the  action  of  air  and  light  it  turned  green, 
probably  from  oxidation.  The  reason  for  supposing  that  the 
change  in  colour  was  due  to  oxidisation  was  that,  under  these 
conditions,  the  salt  increased  in  weight.  The  green  mass  was 
soluble  in  water,  communicating  to  the  solution  a  bright 
emerald  green  colour.  It  dissolved  in  alcohol,  forming  a 
green  solution  in  ether  and  benzol,  giving  a  magnificent  rose 
purple,  and  in  chloroform  a  violet  pink.  It  was  found,  too, 
that  it  gave  certain  characteristic  colour  reactions  with  nitric 
acid,  perchloride  of  iron,  and  other  reagents. 

Some  of  the  specimens  of  apomorphine  obtained  by  Mat- 
thiessen and  Wright  were  submitted  for  investigation  to  Dr. 
Gee,  who  published  two  papers  on  the  subject.  The  first  of 
these  was  read  before  the  Clinical  Society,"  and  the  second 
was  published  in  the  St.  Bartkolomeiv's  Hospital  Reports.''  Dr. 
Gee  established  the  fact  that  when  the  hydrochlorate  of  apo- 
morphine was  injected  subcutaneously  in  doses  of  a  tenth  of 
a  grain,  it  acted  as  a  speedy  emetic.  He  also  mentioned  the 
circumstance  that  "a  gentleman  who  was  working  with  the 
new  base,  and  who  had  his  hands  sometimes  wetted  with  the 
solutions,  frequently  vomited  three  or  four  times  in  the  course 
of  the  evening,"  presumably  from  its  absorption  by  the  skin. 
Dr.  Gee  seems  also  to  have  supposed  that  it  acted  equally 
well  as  an  emetic  when  taken  by  the  mouth,  for  he  quoted 
the  case  of  a  man  who,  after  taking  J  of  a  grain,  "  felt  dizzy 
and  depressed,  with  an  uncomfortable  sensation  in  the  head, 
and  vomited  freely  in  twenty-five  minutes."  That  this  was 
not  regarded  as  exceptional  seems  to  be  established  by  the 
fact  that  in  a  summary  of  the  advantages  of  the  drug.  Dr. 
Gee  says  :  "As  much  can  be  raised  by  the  tip  of  the  little 
finger  as  will  cause  vomiting  when  taken  by  the  mouth,"  and 
in  his  second  paper  he  adds  :  "  To  the  best  of  my  knowledge 
apomorphine  has  never  been  administered  in  an  emetic  dose 
(namely,  yV  grain  subcutaneously,  or  |  grain  by  the  mouth) 
without  producing  speedy  vomiting." 

During  the  next  four  or  five  years  a  good  many  papers  ap- 
peared on  the  action  and  properties  of  apomorphine,  the  most 
noteworthy  contributions  being  by  Dujardin-Beaumetz,  of 
Paris  ;^  Siebert,  of  Dorpat;^  Max  Quehl — under  the  direc- 
tion of  Professor  Kohler — Bourgeois;*'  Eouty  Carville; 

3  Proceedings  of  the  Roi/al  Society,  vol.  xix,  1871,  p.  71. 
♦  Berichte  deidxch.  chem.  Resell.  Berlin,  1871,  vol.  iv,  p.  121. 
5  Proceedings  of  the  Jioyal  Society,  vol.  xviil,  p.  88. 
«  On  the  Action  of  a  New  Organic  Base,  Apomorpliia,  Transactiotis  oj  the 
Clinical  Society,  vol.  ii,  1869,  p.  166. 
'  Note  upon  Apomorphia  and  Chlorocodide,  vol.  v,  1869,  p.  215. 
8  Bulletin  Ofnfral  de  Thdrnpeutique,  October  30th,  1874. 
•  Unterauchungen  ueher  die  physiologischen  Wirku7igen  des  Apomorjphins,  Dor- 
pat,  1871. 

10  Uebcr  die  physiologischen  Wirkungen  des  Apomorphins,  Halle,  1872. 

11  De  V Apomorphine,  Recherches  cliniques  sur  un  nouvcl  Emdtiquc,  Paris,  1874. 

12  j)e  I'Emploi  de  V Apomorphine  comme  Vomitif  administrCepar  Injection  hypo- 

dermique,  Paris,  1874. 


Charcot;  Chouppe;"  Trousseau  andPidoux;  Theodore  Ver- 
ger;^* Vulpian  and  Juratsz.'"  Reichert,  in  an  inaugural  thesis 

f)ublished  in  1880,  gave  an  elaborate  account  of  its  physio- 
ogical  action,  but  no  serious  attempt  seems  to  have  been 
made  to  controvert  the  statement  that  it  uniformly  acted  as 
an  emetic  when  administered  in  small  doses  by  the  stomach. 
It  was  pretty  generally  accepted  that  it  produced  emesis  by 
whatever  channel  it  was  introduced  into  the  system,  and  that 
solutions  could  not  be  employed  with  safety  when  once  they 
had  commenced  to  change  colour. 

In  1881,  being  anxious  to  obtain  a  good  emetic  for  use  in 
cases  of  poisoning,  I  made  some  observations  on  apo- 
morphine,  and  found  :  (1)  That  it  acted  promptly  as  an  emetic 
when  injected  hypodermically.  (2)  That  no  emetic  effect 
was  produced  when  given  by  the  stomach  in  small  doses.  (3) 
That  its  properties  were  not  impaired  by  keeping ;  and  (4) 
That  it  differed  so  completely  in  action  from  morphine  that 
there  was  no  reason  why  it  should  not  be  given  as  an  emetic 
in  cases  of  poisoning  by  opium.  As  a  proof  that  the  drug 
does  not  deteriorate  by  keeping,  I  may  mention  that  I  gave  a 
patient  a  hsrpodermic  injection  of  4|  minims  of  a  1  in  50 
solution  of  the  hydrochlorate,  which  had  been  exposed  to  the 
light  for  three  months,  and  had  assumed  a  dai-k  green  colour, 
and  in  less  than  two  minutes  it  acted  powerfully,  and  com- 
pletely evacuated  the  stomach.  Six  months  later  I  used  the 
same  solution  in  the  same  dose  for  another  patient,  and  it 
acted  equally  promptly,  the  patient  vomiting  at  intervals  for 
over  an  hour. 

In  the  British  Pharmacopozia  of  1885,  the  injectio  apomor- 
phinfe  hypodermica  (1  in  50)  was  made  official,  with  the  mis- 
leading direction  that  "the  solution  should  be  made  as  re- 
quired for  use."  About  this  time  attention  was  directed  on 
the  Continent  to  the  use  of  apomorphine  as  an  expectorant. 
Juratsz  recommended  it  for  internal  use  for  this  purpose  in 
doses  of  from  to  of  a  grain.  He  gave  it  in  a  mixture 
with  simple  syrup  and  a  few  drops  of  hydrochloric  acid.  In 
1881  Beck''  advocated  its  use  in  doses  of  ^  of  a  grain  every 
three  or  four  hours  ;  and  in  1882  Rossbach"  published  some 
cases  in  which  he  had  administered  it  in  doses  of  from  5 
milligrammes  to  1  centigramme,  or  from  to  i  of  a  grain. 
Dr.  Wertner,"  of  Wartberg,  in  Hungary,  used  it  in  doses  of  2 
centigrammes,  or  i  of  a  grain.  One  of  Wertner's  cases  is  in- 
teresting, the  patient  having  by  accident  taken,  without 
serious  inconvenience,  ten  times  the  dose  intended,  or  over 
3  grains.  Tlie  only  English  writer  who  appears  to  have  paid 
any  attention  to  the  subject  is  Dr.  Charteris,  of  Glasgow,  wlio 
in  a  communication  published  in  1881  mentions  casually  that 
on  two  occasions  he  gave  of  a  grain  by  mouth  witliout  any 
bad  result. 

Some  three  years  ago,  whilst  casting  about  for  a  new  expec- 
torant for  use  in  cases  of  broncliitis,  I  determined  to  trv  tl"> 
hydrochlorate  of  apomorphine  by  mouth.  My  first  endeavour 
was  to  determine  the  dose.  At  first  I  gave  it  in  very  ^uulll 
doses,  for  I  was  impressed  by  Dr.  Gee's  very  positive  state- 
ment that  in  doses  of  i  of  a  grain  it  uniformly  acted  as  an 

"  nnz.  hrhd.,  Docombor,  1R74. 
>'  B'lll.  de  Tlf  rnp.,  No.  .12,  p.  .1911,  1877. 
'»  Cenlralhlntf  J.  d.  mrd.  H'w.,  p.  4flfl,  1874. 
'*  Deutsche  med.  Wnclirn.,  Februarv, 
"  Hertlii.  kliii.  Wnrhen.,  No.  27. 
PeM.  med.-c.htr.  rrrime,  No.  IH  and  Ifl,  18«2 
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emetic.  I  had  to  feel  my  way  cautiously,  for  the  majority  of 
my  patients  were  out-patients  whom  I  saw  but  once  a  week, 
and  I  was  especially  anxious  to  avoid  giving  anything  like  an 
overdose.  For  convenience  of  dispensing,  I  usually  employed 
a  1  per  cent,  solution,  and  not  the  2  per  cent,  solution  of  the 
Phannacopaia.  I  began  with  a  5-minim  dose  (gr.  and 
woi-ked  my  way  up  drop  by  drop  until  I  found  that  the  ma- 
jority of  my  patients  could  take  a  grain  of  apomorphine  three 
times  a  day  without  inconvenience.  Of  late  I  have  consider- 
ably exceeded  this  dose,  and  I  have  now  under  treatment 
several  patients  who  take  1|  or  2  grains  three  times  a  day 
without  any  difficulty.  I  have  not  kept  notes  of  all  the  cases 
treated  by  this  method,  but  I  have  full  notes  of  forty  patients 
who  have  been  under  observation  during  the  present  winter. 
The  majority  were  out-patients  at  the  Westminster  Hospital, 
a  few  were  under  my  care  in  the  wards,  and  a  still  smaller 
number  were  private  patients.  With  one  or  two  exceptions,  to 
which  1  will  presently  refer,  they  were  all  suffering  with  what 
for  the  sake  of  convenience  maybe  called  "winter  cough," 
that  is  to  say,  bronchial  catarrh  or  chronic  bronchitis  with  or 
without  emphysema.  Some  of  the  patients  were  men,  others 
wei'e  women.  The  list  included  a  man  aged  76,  anotlier  aged 
71,  a  third  aged  70,  and  two  children  whose  ages  were  respec- 
tively 5  months  and  7  months. 

On  finding  that  such  large  doses  could  be  given  with  im- 
punity, I  experienced  some  doubt  as  to  the  purity  of  the 
drug.  I  made  inquiries  as  to  the  source  of  the  supply,  and 
found  -that  several  different  specimens  had  been  used  for 
making  the  solution,  and  that  they  had  been  obtamed  in  the 
ordinary  course  from  the  chemists  who  supply  the  hospital 
with  drugs.  Most  of  them  were  crystalline,  and  answered  to 
the  ordinary  description  of  apomorphine  as  given  in  the  Phar- 
mnconma,  but  one  or  two  were  amorphous.  I  tested  them, 
and  found  that  they  all  gave  the  ordinary  colour  reactions 
Avith  nitric  acid  and  with  perchloride  of  iron,  as  described  by 
IMattliiessen  and  Wright,  and  adopted  in  the  British  Pharma- 
coiKBia. 

It  was  obviously  necessary  to  ascertain  if  the  apomorphine 
I  was  using  would  produce  an  emetic  effect  if  injected  hypo- 
dermically.  In  out-patient  practice  it  is  rarely  necessary  to 
give  emetics,  but  fortunately  there  happened  to  be  in  the 
wards  a  lad  of  16  for  whom  an  emetic  was  required.  He  was 
admitted  for  chorea,  but  was  suddenly  seized  with  an  acute 
attack  of  dyspepsia.  The  house-physician,  Mr.  A.  M.  Cato, 
gave  him,  at  my  suggestion,  a  hypodermic  injection  of  5 
minims  of  a  2  per  cent,  solution  of  the  hydrochlorate  dis- 
pensed from  the  particular  specimen  of  the  drug  at  that  time 
in  use  for  the  out-patients ;  it  had  not  been  long  prepared, 
but  was  dark  green  in  colour.  The  injection  was  adminis- 
tered in  the  forearm,  and  the  patient  vomited  in  thirty-five 
seconds.  The  onset  of  the  vomiting  was  so  sudden  that  he 
had  no  time  to  avail  himself  of  the  porringer  which  had  been 
placed  in  readiness,  but  deposited  the  contents  of  his  stomach 
on  the  floor.  The  vomiting  continued  at  intei-vals  for  four  or 
five  hours,  with  much  relief  to  the  patient.  His  chorea 
seemed  to  be  so  much  better  that  on  the  25th  he  was  ordered 
5  minims  of  the  same  solution  three  times  a  day  by  mouth 
On  December  2nd  this  was  increased  to  10  minims,  on  the  8th 
to  15  minims,  on  the  9th  to  30  minims,  and  on  the  16th  to  40 
minims  without  the  production  of  any  emetic  cfi'ect.  The 
medicine  was  given  in  the  ordinary  course,  and  there  was  no 
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doubt  that  lie  took  it.  One  thing  was  perfectly  clear,  that  a 
patient  who  was  made  violent  sick  by  j  of  a  grain  given 
hypodermically  could  take  j}  of  a  grain  by  mouth  three  times 
a  day,  or  2|  ^ains  daily,  without  the  slightest  inconvenience. 

In  the  majority  of  cases  the  apomorphine  was  given  in  the 
form  of  solution,  but  in  one  or  two  cases  I  had  it  made  into 
pills.  A  patient,  aged  21,  came  to  me  suffering  from  well- 
marked  plithisis.  He  had  had  a  cough  for  three  years,  and 
had  on  four  occasions  suffered  from  profuse  hssmoptysis. 
He  had  a  moist  cavity  at  the  base  of  the  right  lung,  and 
rhonchus  was  to  be  heard  all  over  the  chest  on  both  sides. 
On  December  21st  I  ordered  him  tV  of  a  grain  of  hydro- 
chlorate  of  apomorphine,  to  be  taken  three  times  a  day,  and 
on  the  28th  J  of  a  grain  three  times  a  day.  On  the  31st  the 
dose  was  increased  to  |  a  grain  three  times  a  day,  and  on 
January  4th  to  1  grain  three  times  a  day.  The  pills  were 
taken  alter  meals,  and  the  only  effect  was  to  make  him  ex- 
pectorate very  freely.  On  Januaiy  6th  he  was  ordered  a  pill 
containing  1|  grain  three  times  a  day.  He  took  twelve  pills, 
and  then  complained  that  they  made  him  feel  rather  sick, 
but  not  enough  to  cause  him  any  inconvenience.  On  January 
10th  he  was  ordered  Ih  grain  three  times  a  day,  and  this 
seems  to  have  exhausteiti  his  capabilities  in  this  direction,  for 
he  took  only  five  of  them  and  said  he  was  unable  to  continue 
the  treatment  on  account  of  the  nausea  they  produced.  I 
may  mention  that  this  was  not  a  hospital  patient,  and  that 
every  precaution  was  taken  to  obtain  a  reliable  specimen  of 
the  drug. 

Although  these  large  doses  of  apomorphine,  when  given  by 
mouth,  failed  to  produce  either  nausea  or  emesis,  they  exerted 
a  powerful  expectorant  action  in  cases  of  chronic  bronchitis. 
I  give  a  brief  abstract  of  a  typical  case  which  occurred  in  hos- 
pital practice. 

W.  A.,  aged  67,  is  a  horsekeeper  by  occupation,  and  is  en- 
gaged in  omnibus  work.  Is  in  the  yard  exposed  to  all 
weathers  from  6  in  the  morning  till  8  at  night.  Is  well  enough 
in  the  summer,  but  has  had  a  bad  cough  every  winter  for  the 
last  fifteen  years.  He  coughs  all  day,  and  expectorates  in 
the  intervals.  Has  lost  flesh  a  little  this  winter,  but  not 
more  than  usual.  On  examination  it  is  found  that  the  chest 
is  emphysematous,  that  expiration  is  prolonged,  and  that 
there  is  moist  rhonchus  all  over,  but  especially  at  the  bases 
posteriorly.  On  November  12th  he  was  ordered  |  a  drachm 
of  the  1  per  cent,  solution  three  times  a  day,  with  syrup  of 
tar.  Oil  November  15tli  he  reported  that  he  had  expectorated 
a  great  deal,  and  to  use  his  own  words,  he  "  regular  vomited 
it  up;"  but  he  was  not  sick.  The  dose  was  increased  to  1 
drachm  three  times  a  day.  On  the  19th  he  said  that  the 
phlegm  came  up  "much  easier,"  and  that  the  medicine 
"cleared  the  chest,"  and  "made  the  breatli  freer."  The 
dose  was  increased  to  1^  drachm,  and  on  the  22nd,  the  im- 

Srovement  still  continuing,  to  2  drachms  three  times  a  day. 
'n  December  3rd  he  was  ordered  3  drachms  three  times  a  day. 
He  reported  that  after  the  first  dose  he  brought  up  in  about 
half  an  hour  quite  half  a  pint  of  thick  yellow  phlegm ;  it  was  all 
phlegm  each  time,  and  there  was  no  food  with  it.  On  De- 
cember 6th  the  dose  was  increased  to  200  minims  three  times 
a  day,  or  6  grains  daily.  This,  too,  gave  him  great  relief  and 
caused  him  no  inconvenience.  Tliore  was  no  headache  and 
no  nausea.  This  apomorphine,  when  given  to  anotlior  patient 

B 


6 


hypodermieally  in  a  dose  of  of  a  grain,  produced  vomiting 
in  less  than  a  minute.  I  have  no  doubt  that  for  the  pro- 
duction of  its  expectorant  action  large  doses  are  much  more 
efficacious  than  small  ones. 

In  a  few  cases  apomorphine  given  by  mouth  produced 
nausea  and  vomiting.  One  patient,  an  Irish- American,  and  a 
gas  worker  by  occupation,  had  taken  a  drachm  of  the  1  per 
cent,  solution  three  times  a  day  for  ten  days  without  com- 
plaint. He  was  then  ordered  two  drachms  of  the  same  solu- 
tion once  a  day.  Three  days  later  he  returned,  and  said  that 
it  had  made  him  violently  sick.  On  inquiry,  it  was  found 
that  he  had  taken  it  in  the  morning  on  an  empty  stomach. 
He  was  directed  to  take  it  after  breakfast,  and  from  that  time 
experienced  no  inconvenience.  The  dose  was  subsequently 
increased  to  two  and  a  half  drachms  three  times  a  day,  but 
there  was  no  further  complaint. 

An  almost  identical  case  was  that  of  awoman,  aged  52.  Shewas 
ordered  a  drachm  of  the  1  per  cent,  solution  once  a  day  for  four 
days,  and  took  it  every  morning  before  breakfast.  Three 
mornings  it  made  her  feel  sick,  and  on  the  fourth  she  actually 
vomited.  She  was  then  told  to  take  the  medicine  immedi- 
ately after  dinner,  and  did  so  for  four  days  without  vomiting 
or  experiencing  any  nausea.  She  was  then  ordered  1^  drachm 
once  a  day.  Two  mornings  she  took  it  before  breakfast  and 
was  sick,  and  on  the  other  two  days  she  took  it  after  break- 
fast and  was  not  sick.  She  then  took  2^  drachms  three  times 
a  day  without  difficulty,  and  subsequently  3  drachms  three 
times  a  day,  or  5.4  grains  a  day,  with  much  benefit  to  the 
chronic  bronchitis  from  which  she  sufiered. 

Even  when  the  patient  complains  of  nausea  it  does  not 
follow  that  it  is  due  to  the  action  of  the  drug.  A  hysterical 
girl  of  17  complained  that  she  was  sick  after  each  dose,  but  as 
on  investigation  it  was  found  that  she  was  sick  "as  soon  as 
she  looked  at  the  bottle, ' '  very  little  importance  was  attached 
to  her  statement.  A  patient,  age  33,  a  carman,  was  admitted 
into  the  wards  suffering  from  phthisis,  the  physical  signs 
being  dulness  at  both  apices  and  deficient  movement,  with 
coarse  breathing  all  over  the  left  front.  He  was  ordered  |  a 
drachm  of  the  1  per  cent,  solution  three  times  a  day,  and  suf- 
fered from  an  attack  of  vomiting  every  morning.  The  medi- 
cine was  at  once  discontinued,  but  the  vomiting  persisted, 
and  was  evidently  the  result  of  the  violent  cough  from  which 
he  suff'ered,  especially  in  the  morning.  A  small  dose  of  mor- 
phine promptly  arrested  it. 

It  is  somewhat  difficult  to  reconcile  my  results  with  those 
obtained  by  Dr.  Gee.  It  may  be  urged  that  the  specimens 
used  by  him,  having  been  obtained  direct  from  Matthiessen 
and  Wright,  were  pure,  whilst  mine  were  adulterated.  The 
fact  that  my  specimens  gave  the  ordinary  reactions  of  apo- 
morphine cannot  be  accepted  as  conclusive  evidence  that 
they  were  pure,  for  it  must  be  remembered  that  the  colour 
tests  for  apomorphine  are  very  delicate,  and  that  a  small  per- 
centage of  the  drug  mixed  with  some  inert  substance,  such  as 
sugar  of  milk,  would  give  them  almost  equally  well.  One 
point  in  favour  of  the  purity  of  the  specimens  I  employed  was 
that  most  of  them  were  crystalline.  My  colleague.  Dr.  Dupr^, 
very  kindly  undertook  an  examination  of  tlie  specimen,  which 
had  been  chiefly  employed  in  making  the  solution,  and  was  of 
opinion  that  it  was  pure.  It  not  only  gave  the  chemical  re- 
actions of  apomorphine,  but,  on  microscopical  examination,  it 
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was  seen  that  almost  every  particle  was  distinctly  crystalline. 
He  was  satisfied  that  the  impurity,  if  any,  did  not  amomit  to 
more  than  1  per  cent. 

It  may,  too,  be  urged  that  my  solutions  had  undergone 
some  chemical  change  by  long  keeping,  and  that  they  had 
deteriorated.  In  answer  to  this,  I  may  say  that  although 
some  of  the  solutions  employed  had  been  prepared  for  some 
time  and  had  turned  green,  others  were  made  as  required  for 
use  and  dispensed  on  the  spot.  An  argument  against  the  age 
of  the  specimen  being  the  important  factor  is  to  be  found  in 
the  fact  already  quoted,  that  a  2  per  cent,  solution  which  had 
been  kept  exposed  to  the  light  for  a  period  of  six  months 
acted  promptly  as  an  emetic  when  injected  hypodermically. 

Then,  too,  it  might  be  said  that  as  I  usually  commenced 
with  small  doses  and  worked  up  to  big  ones  a  condition  of 
tolerance  was  in  some  cases  established.  This  explanation 
will  not  suffice,  for  in  some  cases  I  commenced  with  half- 
drachm  or  drachm  doses  of  the  1  per  cent,  solution  three 
times  a  day.  Possibly  the  substance  which  we  now  call  apo- 
morphine  is  not  identical  with  that  submitted  to  Dr.  Gee 
twenty  years  ago.  There  are,  as  we  know,  some  four  or  five 
difi'erent  methods  of  preparing  apomorphine,  and  it  may  be 
that  the  product  is  not  identical  in  every  case.  This  is  a  pos- 
sible explanation,  but  not  at  all  a  likely  one.  At  all  events, 
I  know  experimentally  that  the  action  of  apomorphine  pre- 
pared from  codeine  is  identical  with  that  of  the  apomorphine 
prepared  from  morphine. 

Another  possible  explanation  is  that  apomorphine,  being  a 
somewhat  unstable  body,  undergoes  some  chemical  change  in 
the  stomach.  This,  again,  is  not  probable,  for  it  will  be  re- 
membered that  hydrochloric  acid  is  used  in  the  preparation 
of  the  alkaloid,  and  there  is  no  reason  for  supposing  that 
the  pepsin  would  in  any  way  alter  its  chemical  composition. 
The  rate  of  absorption  has  probably  more  to  do  with  it.  When 
injected  hjrpodermically  it  is  absorbed  at  once,  but  when 
mixed  with  food  in  the  stomach  it  is  probably  absorbed  com- 
paratively slowly.  The  fact  that  apomorphine  administered 
on  an  empty  stomach  produces  vomiting  more  readily  than 
when  given  after  meals  throws  some  light  on  the  subject. 

With  the  view  of  testing  the  question  of  the  rapidity  of 
absorption  I  administered  what  would  be  an  emetic  dose  of 
apomorphine  if  given  hypodermically  in  the  form  of  an  oint- 
ment. I  had  three  specimens  prepared,  one  with  lard,  one 
with  vaseline,  and  one  with  lanoline,  each  containing  -rV  of  a 
grain  to  the  drachm.  Tliey  were  given  to  three  different 
patients,  with  instructions  that  they  should  be  rubbed  into 
the  chest  before  the  fire  at  bedtime.  They  produced  no  emetic 
efliect.  The  strength  of  the  ointment  was  then  increased  in 
each  case  to  J  of  a  grain,  and  the  result  was  the  same.  I  sub- 
sequently employed  an  ointment  containing  a  grain  of  apo- 
morphine mixed  with  an  ounce  of  lard  or  lanoline,  directnig 
the  patient  to  rub  in  half  the  quantity  on  two  consecutive 
nights.  It  acted  as  an  expectorant,  the  effect  lasting  for 
some  hours,  but  it  induced  no  nausea.  I  repeated  this  in 
several  cases,  and  the  result  was  always  the  same.  I  presume 
that  the  fact  of  the  drug  being  comparatively  slowly  absorbed 
affords  an  explanation  of  what  at  first  sight  appears  an  anoma- 
lous result.  Practically  it  is  a  decided  advantage  to  have  at 
our  disposal  a  drug  which  may  be  relied  on  to  induce  an  ex- 
pectorant effect  when  used  in  the  form  of  an  ointment.  In 
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the  case  of  children  suffering  from  bronchitis  it  is  simply 
invaluable. 

I  have  also  employed  apomorphine  as  a  spray,  on  the  lines 
of  the  old  ipecacuanha  wine  treatment.  I  used  for  its  ad- 
ministration a  bottle  with  a  conical  bottom,  the  silver  tube 
reaching  to  the  apex,  so  that  the  whole  of  the  solution  could 
be  utilised.  I  took  care  to  observe  the  recognised  precautions 
in  such  cases,  using  a  warm  solution,  making  the  patient  spit 
out  the  fluid  which  accumulated  in  the  mouth,  instructing 
him  not  to  arch  his  tongue  against  the  roof  of  the  mouth,  and 
making  him  inspire  deeply  with  every  contraction  of  the  air 
ball.  I  began  with  10  minims  of  the  1  per  cent,  solution  in  a 
little  water  for  each  inhalation,  but  I  now  frequently  give  as 
much  as  half  a  drachm  at  a  dose.  The  expectorant  effect  is 
very  marked,  especially  with  the  large  doses.  The  results 
have  exceeded  my  expectations,  and  I  hope  to  give  details  of 
this  method  of  treatment  in  a  future  communication.  The 
point  of  interest  with  regard  to  the  action  of  apomoi-phine  is, 
that  a  dose  which  would  act  as  an  emetic,  if  administered 
hypodermically,  can  be  used  as  an  inhalation  without  in- 
ducing this  effect. 

Several  writers  have  stated  that  apomorphine  may,  under 
exceptional  circumstances,  induce  narcotic  effects.  I  have 
notes  of  three  cases  which  bear  on  this  point ;  the  first  was  a 
patient,  aged  67,  a  stockbroker,  who  was  under  treatment  for 
chronic  bronchitis.  I  prescribed  a  mixture  containing  10 
minims  of  the  2  per  cent,  solution  of  hydrochlorate  of  apo- 
morphine to  be  taken  three  times  a  day.  He  returned  at  the 
expiration  of  a  week,  and  said  that  the  medicine  had  made 
him  expectorate  freely,  but  that  he  could  not  continue  taking 
it,  as  it  made  him  so  sleepy.  On  expressing  my  surprise,  he 
added  that  "  morphine  always  disagi-eed  with  him."  He  had 
evidently  been  tiying  to  read  my  prescription,  and  detecting, 
as  he  thought,  the  word  "  morphia,"  had  experienced  the 
sensations  which  from  former  experience  he  had  been  accus- 
tomed to  associate  with  that  drug.  On  explaining  the  matter 
to  him,  he  was  perfectly  satisfied,  and  continued  taking  the 
drug  without  any  further  complaint  as  to  its  narcotic  action. 
I  may  mention  incidentally  that  several  of  my  patients  have 
objected  to  taking  "  apomorphine"  on  the  ground  that  "mor- 
phine never  agreed  with  them."  In  another  case,  a  patient, 
aged  58,  a  cattle  salesman,  took  a  drachm  of  the  1  per  cent, 
solution  three  times  a  day  for  a  week  without  difiiculty.  I 
then  increased  the  dose  to  2  drachms  three  times  a  day,  and 
the  patient  complained  that  it  gave  him  a  sharp  pain  across 
the  forehead  and  over  the  bridge  of  tlie  nose,  and  made  him 
feel  so  sleepy,  that  he  could  hardly  keep  his  eyes  open. 
Curiously  enough,  on  increasing  the  dose  to  2J  drachms  three 
times  a  day,  he  made  no  complaint.  The  medicine  was  then 
discontinued,  but  a  month  later  he  was  given  a  drachm  and  a 
half  three  times  a  day.  It  caused  him  no  inconvenience  until 
the  fifth  day,  when  there  was  a  slight  return  of  the  drowsiness 
and  headache.  He  again  discontinued  taking  it.  Mr.  Betts, 
the  house-surgeon  at  the  Westminster  Hospital,  gave  _  a 
casualty  patient  5  minims  of  the  same  solution  hypoaermic- 
ally,  and  it  not  only  failed  to  produce  vomiting,  but  made 
him  drowsy,  and  contracted  his  pupils.  This  result  was  so 
exceptional  that  I  am  inclined  to  think  that  the  apomorphine 
must  in  some  inexplicable  manner  have  become  mixed  with 
morphine.   The  specimen  was  submitted  to  Dr.  Dupr^  for  ex- 
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amination,  but  unfortunately  the  quantity  was  too  small  to 
enable  him  to  give  a  decided  opinion.  It  will  be  remem- 
bered that  ether  is  used  as  a  solvent  in  the  preparation  of 
apomorphine,  and  it  is  usually  stated  that  morphine  is  in- 
soluble in  that  menstruum,  but  I  am  informed  on  reliable  au- 
thority that  this  insolubility  is  not  complete.  Professor 
Wormley,  in  his  Micro-chemistry  of  Poisons,  states  that  mor- 
phine requires  7,725  parts  of  absolute  ether  for  its  solution, 
and  that  commercial  ether  dissolves  one  part  of  the  alkaloid 
in  4,225  parts  of  the  liquid. 

There  is  no  reason  why  apomorphine  should  not  be  given 
in  combination  with  morphine.  Rossbach  speaks  highly  of 
this  mixture  in  the  treatment  of  phthisis,  and  says  that  it 
lessens  the  frequency  of  the  cough  and  increases  the  fluidity 
of  the  sputum.  Lauder  Brunton  says  :  "  When  apomorphine 
and  morphine  are  given  together,  they  do  not  destroy  each 
other's  action,  so  that  from  the  combination  we  get  increased 
secretion  from  the  mucous  membrane,  with  diminished  irri- 
tability of  the  respiratory  centre,  and  consequently  lessened 
cough.  The  cases  in  which  the  combination  is  useful  are 
those  where  there  is  difficulty  in  breathing,  continual  cough, 
and  thick  tenacious  mucus." 

In  the  majority  of  cases  of  winter  cough  which  have  been 
under  treatment  I  have  given  the  apomorphine  in  a  mixture 
flavoured  with  either  syrup  of  Virginian  prune,  syrup  of  tar, 
or  syrup  of  lemons.  I  do  not  know  that  this  is  the  best  form 
in  which  to  give  it,  especially  as  in  some  cases  the  mixture 
after  a  time  assumes  a  dirty  green  colour ;  but  there  are  so 
many  colour  reactions  for  apomorphine  that  our  pharmacists 
should  have  no  difficulty  in  devising  a  formula  which  would 
meet  this  objection. 

I  have  treated  a  few  cases  of  bronchorrhcea  with  small 
doses  of  apomorphine  with  success.  On  November  5th,  Dr. 
Edgewortii,  of  Bristol,  wrote  to  me  saying  that  he  had  suf- 
fered from  a  cough  every  year  for  many  winters,  and  that 
fifty  or  sixty  times  a  day  he  expectorated  a  large  quantity  of 
frothy  phlegm.  I  ventured  to  suggest  that  he  should  take 
I'l  of  a  grain  of  apomorphine  in  a  teaspoonful  of  syrup  of  tar 
every  two  or  three  hours.  On  December  9th  he  wrote  saying 
that  the  expectoration  had  been  reduced  by  quite  one-half, 
and  that  he  rarely  expectorated  more  than  twelve  times  a  day. 
He  added  that  at  first  he  had  experienced  some  difliculty  in 
taking  the  syrup  of  tar  made  according  to  the  United  States 
Pharmacopoeia  formula,  but  that  on  substituting  glycerine  for 
the  sugar  the  diflSculty  had  at  once  disappeared.  He  says  : 
"I  think  the  alteration  is  a  good  one  for  general  use,"  and  in 
this  expression  of  opinion  I  certainly  agree  with  him.  In  the 
French  Codex  there  is  a  preparation  of  tar  known  as  "  glyc^r^ 
de  goudron,"  but  it  is  made  with  glycerine  of  starch  and  not 
with  glycerine. 

Apomorphine  has  in  addition  been  used  with  success  for  a 
variety  of  purposes  :  to  remove  foreign  bodies  from  the  oeso- 
phagus, to  ward  off  an  attack  of  epilepsy,  to  check  haemoptysis 
and  post-partum  haemorrhage,  and  in  the  treatment  of  chorea, 
laryngismus  stridulus,  and  whooping-cough, 

B. — Apocodeinb. 
In  1869  Matthiessen  and  Wright  published  two  papers^"  on 
the  Action  of  Hydrochloric  Acid  on  Codeia,  but  seem  to  have 

19  .7.  B.  T.ipplncott,  Philndolpliia,  1R8.1. 
^  Proceedings  oj  ilie  Royal  Society,  vol.  xvii,  p.  .160,  and  vol.  .xviii,  p.  8.^ 
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experienced  some  difficulty  in  arriving  at  any  definite  result, 
lu  1870  Matthiessen  and  Burnside  published  a  paper  ^'  on 
the  Action  of  Chloride  of  Zinc  on  Codeia,  in  which  they 
describe  in  minute  detail  the  method  of  obtaining  apocodeine 
when  hydrochlorate  of  codeia  is  heated  for  fifteen  minutes  at 
a  temperature  of  from  170°  to  180°  C.  with  a  concentrated 
solution  of  chloride  of  zinc,  decomposition  taking  place 
according  to  the  reaction :  (codeine, 

NO2,  apocodeine).  On  cooling,  a  yellowisli-brown  tarry  mass 
separates  from  the  liquid,  and  may  on  further  cooling  be 
drawn  into  thin  threads,  and  obtained  almost  free  from  the 
excess  of  chloride  of  zinc.  This  amorphous  silk-like  mass  is 
almost  pure  hydrochlorate  of  apocodeine.  To  obtain  the  base 
the  hydrochlorate  is  dissolved  in  hot  water  and  precipitated 
by  hydrochloric  acid.  The  liquid  containing  the  precipitated 
hydrochlorate  is  allowed  to  cool,  and  the  precipitate  on  solidi- 
fying is  separated  from  the  acid  solution.  The  operation  of 
dissolving  and  reprecipitating  with  hydrochloric  acid  is 
repeated  several  times,  and  lastly  the  hydrochlorate  is  dis- 
solved in  water,  precipitated  with  carbonate  of  sodium,  and 
the  base  extracted  with  ether.  On  evaporating  the  solution 
in  ether,  the  base  remains  behind  as  an  amorphous  gum-like 
reddish  mass,  which  is  subsequently  powdered  and  dried  in 
a  water  bath. 

Apocodeine  itself  is  soluble  in  alcohol,  ether,  and  chloro- 
form, but  is  almost  insoluble  in  water,  and  has  not  been 
obtained  in  a  crystalline  form.  The  hydrochlorate  obtained 
by  shaking  the  solution  of  the  pure  base  in  ether  with  hydro- 
chloric acid  and  evaporating  to  dryness  is  freely  soluble  in 
water,  but  is  not  crystalline.  The  action  of  reagents  on  apo- 
morphine  and  on  apocodeine  is  almost  identical,  with  the 
exception  that  the  blood-red  colour  yielded  with  nitric  acid 
is  much  more  permanent  with  apocodeine  than  with  apo- 
morphine.  Between  the  two  bases  a  marked  difference  was 
found  to  exist  with  respect  to  stability,  apocodeine  being  in 
this  respect  far  in  advance  of  apomorphine ;  the  hydro- 
chlorates  also  differ,  for  tlie  apomorphine  salt  is  crystalline 
whilst  the  apocodeine  is  amorphous.  The  preparation  of 
apocodeine  is  easy  and  simple,  yielding  a  very  large  product, 
and  in  this  respect,  too,  it  differs  very  materially  from  apo- 
morphine, the  preparation  of  which  is  tedious  whilst  the 
yield  is  uncertain. 

The  apocodeine  prepared  by  Matthiessen  and  Burnside  was 
submitted  for  examination  to  Dr.  J.  Wickham  Legg,  who,  in 
a  paper  entitled  "  Observations  on  the  Physiological  Action  of 
Apocodeia  and  of  the  Hydrochlorate  of  Cotarnamic  Acid,"'''' 
reported  that  "when  given  in  doses  of  1,  2,  or  3  grains  to  a 
healthy  man  no  appreciable  effect  was  produced."  He  added  : 
"It  is  obvious  that  apocodeine  is  wholly  unfitted  for  sub- 
cutaneous injection.  In  the  only  instance  in  which  it  was 
practised  -rV  of  a  grain  injected  under  the  skin  of  the  forearm 
produced  great  redness,  tingling,  and  considerable  suffering 
for  more  than  a  week."  His  observations  appear  not  to  have 
been  carried  beyond  this  point. 

Dr.  Dujardin-Beaumetz  states  that  apocodeine  possesses  all 
the  therapeutic  properties  of  apomorpnine,  but  in  a  modified 
degree.  He  says  that  it  is  an  emetic,  and  has  been  found 
useful  in  the  treatment  of  haemoptysis,  croup,  and  whooping- 

31  Ibid.,  vol.  xix,  p.  71. 
"  SI.  Bartholomew's  HospUal  Reports,  vol.  vi,  p  97 
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cough.  He  recommends  it  hypodermically  in  doses  of  i  grain 
and  by  the  mouth  in  doses  of  }  grain.  I  have  been  unable  to 
find  any  other  account  of  the  use  of  the  drug  in  the  treatment 
of  disease. 

In  1881,  whilst  working  at  apomorphine,  I  made  some  ob- 
servations with  apocodeine  with  the  view  of  ascertaining  its 
possible  value  as  an  emetic  in  cases  of  poisoning.  I  took 
care  to  obtain  a  reliable  specimen,  and  administered  to  two 
patients  hypodermically  16  minims  of  a  freshly  prepared  1  in 
60  solution,  but  without  exciting  either  nausea  or  vomiting. 
Both  patients  vomited  promptly  after  an  injection  of  6  minims 
of  a  1  in  60  solution  of  hydi-oclilorate  of  apomorphine.  The 
hydrochlorate  of  apocodeine  employed  was  amorphous. 

During  the  last  few  months  I  have  repeated  these  observa- 
tions. A  patient,  aged  48,  was  under  my  care  suffering  from 
chronic  bronchitis.  His  cough  was  very  violent,  he  was 
emphysematous,  and  moist  rhonchus  was  to  be  heard  in 
abundance  over  both  front  and  back.  On  November  6th  I 
gave  him  an  injection  of  5  minims  of  a  1  per  cent,  solution  of 
hydrochlorate  of  apocodeine,  but  no  effect  was  produced.  On 
November  8th  I  gave  him  an  injection  of  15  minims  of  the 
same  solution.  In  eleven  minutes  he  commenced  expectorat- 
ing freely,  and  the  expectoration  continued  during  the  rest  of 
the  day.  He  was  not  sick,  and  there  was  no  irritation  at  the 
seat  of  injection.  On  November  12th  he  was  given  an  injec- 
tion of  15  minims  of  the  solution  in  the  right  arm,  and 
5  minims  in  the  left.  He  again  expectorated  freely,  but  there 
was  neither  nausea  nor  vomiting.  This  time  he  complained 
that  the  injection  made  his  arm  sore.  There  was  a  good  deal 
of  tenderness  and  swelling,  which  persisted  for  some  days, 
but  there  was  no  abscess.  I  tested  the  solution  with  litmus 
paper,  and  found  that  it  was  acid.  I  then  reverted  to  the 
specimen  of  apocodeine  used  in  1881,  and  had  a  1  in  50  solu- 
tion prepared  which  was  perfectly  neutral.  The  same  patient 
was  given  an  injection  of  20  minims  of  this  solution — 10  in 
the  right  arm  and  10  in  the  left.  This,  too,  acted  as  a  power- 
ful expectorant,  but  fortunately  produced  very  little  local 
irritation. 

A  freshly  prepared  specimen  of  the  salt  having  been  placed 
at  my  disposal,  it  was  made  into  a  1  in  50  solution,  and  used 
in  the  case  of  a  man  aged  31,  a  gas  stoker,  who  for  many  years 
had  suffered  from  chronic  bronchitis.  On  January  6th  a  hypo- 
dermic injection  was  given  of  10  minims  in  each  arm,  or  | 
of  a  grain.  He  reported  that  he  felt  "  a  little  bit  queer  "  after 
the  injection  "  just  for  a  moment,"  but  it  did  not  make  him, 
feel  sick.  The  arms  smarted  just  a  little  for  about  an  hour, 
but  he  did  not  notice  anything  the  matter  with  them  after 
that.  On  January  9th  the  same  solution  was  used,  and  he 
was  given  a  hypodermic  injection  of  10  minims  in  the  right 
arm,  and  15  in  the  left,  or  j  of  a  grain  in  al  1.  It  caused  him 
to  expectorate  very  freely,  but  he  suffered  no  inconvenience 
and  the  smarting  in  the  arms  was  very  slight.  The  solution 
employed  in  the  case  was  perfectly  neutral.  In  the  face  of 
these  observations  I  cannot  confirm  Dr.  Wickham  Legg's 
statement  that  apocodeine  is  "wholly  unfitted  for  subcu- 
taneous injection."  All  that  is  necessary  is  to  use  a  neutral 
solution. 

In  six  cases  I  have  used  apocodeine  by  mouth  as  an  expec- 
torant with  satisfactory  results.  The  first  patient  was  TOyears 
of  age,  and  had  long  been  under  treatment.   On  Septtmber 
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•i4th  he  was  ordered  10  minims  of  a  1  per  cent,  solution  three 
times  a  day ;  on  October  1st  the  dose  was  increased  to  20 
minims  tliree  times  a  day  ;  on  October  9tli  to  26  minims ;  and 
on  October  29th  to  half  a  drachm.  He  expectorated  very  freely 
indeed,  especially  after  the  larger  doses,  but  there  was  no 
complaint  of  nausea  or  vomiting.  In  the  case  of  another  pa- 
tient, aged  71,  the  dose  was  gradually  increased  from  10 
minims  to  half  a  drachm  three  times  a  day,  and  again  it 
answered  well  as  an  expectorant,  and  produced  no  disagree- 
able symptoms.  This  patient  in  six  weeks  took  28  grains  of 
apocodeine.  In  one  case,  and  one  only,  the  apocodeine  pro- 
duced nausea  and  vomiting.  The  patient  was  a  boy,  aged  17, 
an  artist's  model,  who  suffered  from  neurotic  asthma.  From 
April  23rd  to  June  25th  he  was  on  apomorphine,  the  dose 
being  gradually  increased  from  15  to  50  minims  three  times  a 
day.  During  this  period  he  took  nearly  a  drachm  of  the  hy- 
drochlorate  of  apomorphine,  not  only  without  the  production 
of  any  unpleasant  symptom,  but  with  marked  relief  to  hia 
attacks  of  dyspncea.  On  July  16th  he  was  ordered  5  minims 
of  the  1  per  cent,  solution  of  apocodeine  three  times  a  day, 
the  dose  being  week  by  week  increased  by  5  minims  at  a  dose. 
There  was  no  complaint  until,  on  October  1st,  the  patient  was 
ordered  20  minims  three  times  a  day.  He  then  stated  that  it 
made  him  feel  sick,  and  that  he  was  "  unable  to  keep  it  down." 
He  took  twelve  doses,  and  usually  vomited  about  two  hours 
after  each  dose.  On  October  8th  the  dose  was  reduced  to  15 
minims  three  times  a  day,  which  he  took  without  difficulty. 
On  October  15th  the  dose  was  again  increased  to  20  minims 
three  times  a  day,  and  this  he  took  for  a  fortnight  without 
suffering  from  vomiting,  although  he  admitted  that  he  usually 
felt  sick  after  each  dose.  He  took  in  all  24  grains  of  apoco- 
deine. 

The  hydrochlorate  of  apocodeine  acts  as  a  powerful  expec- 
torant when  given  in  the  form  of  pill.  From  3  to  4  grains  may 
be  administered  daily  with  perfect  safety. 

These  observations  on  apocodeine  are  admittedly  incom- 

filete,  but  the  supply  of  material  at  my  command  was 
imited. 


